Downregulation of cyclin D1 alters cdk 4- and cdk 2-specific phosphorylation of retinoblastoma protein.
Progression of cells through the G1 phase of the cell cycle requires the assembly and activation of specific cyclin:cyclin-dependent kinase (cdk) complexes in a tightly regulated, sequential fashion. To more clearly define the temporal events leading to the G1/S transition, sequential changes in the expression of cyclin E and cdks 2, 4, and 6, as well as the phosphorylation of the retinoblastoma protein (pRb), were assayed in RA28 cells, a variant of human colon cancer RKO cells which were modified by transfection of an ecdysone-inducible antisense (AS) CD1 expression system. Induction of cyclin D1 antisense mRNA by the ecdysteroid, ponasterone A, resulted in a 55% decrease in cyclin D1 mRNA and a 58% decrease in CD1 protein levels. There was a 2.4-fold decrease in the ratio of hyperphosphorylated pRb (ppRb) to hypophosphorylated pRb, as well as a 60-75% decrease in cdk 2- and cdk 4-specific phosphorylated pRb proteins. Of interest, cyclin E-dependent phosphorylation (cdk2) decreased 2.5-fold at 3 h despite only a 30% decrease in cyclin E protein level. Levels of cdk 2, cdk 4, and cdk 6 decreased 40-70%, while levels of cyclin A and B were unaffected by induction of CD1 antisense. Induction of a CD1 antisense gene in a human colon cancer cell line resulted in rapid, concomitant changes in CD1 mRNA and protein, cyclin E, cdk2, cdk4, and cdk6, as well as the ratio of ppRb to pRb. In this system, growth regulatory events are tightly regulated and the perturbed expression of a single protein, CD1, rapidly alters expression of multiple regulatory proteins involved in the G1/S transition phase of cell cycle progression.